Introduction {#sec1_1}
============

Silent sinus syndrome (SSS) is a rare clinical condition, characterized by enophthalmos and hypoglobus, which is usually unilateral. The first clinical case was described by Montgomery \[[@B1]\] in 1964. In 1994, Soparkar et al. \[[@B2]\] coined the name of the syndrome and delineated it as an idiopathic condition not due to trauma or surgery. More recent reports have referred to the syndrome in describing patients with a history of maxillofacial surgery or trauma \[[@B3], [@B4]\]. Other clinical findings include ipsilateral eyelid retraction and deepening of the superior orbital sulcus. Some patients complain of diplopia. Visual acuity and ocular motility are usually preserved \[[@B5]\].

Case Report {#sec1_2}
===========

A 30-year-old male presented in the oculoplastic clinic with a complaint of facial asymmetry that had been evident for approximately 1 month. He had no nasopharyngeal symptoms, no allergies or respiratory complaints, and no history of facial trauma or surgeries. He is a smoker and otherwise healthy.

Visual acuity was normal bilaterally; orbital examination revealed mild right hypoglobus and a 2-mm right enophthalmos. Ocular movements were within normal limits without diplopia. The rest of his ophthalmic examination was unremarkable (Fig. [1](#F1){ref-type="fig"}). SSS was diagnosed by an orbital and paranasal computed tomography scan, which demonstrated volume loss and complete opacification of the maxillary sinus, with bowing and thinning of the right orbital floor (Fig. [2](#F2){ref-type="fig"}).

The patient underwent a combined surgery by a team of oculoplastic and otorhinolaryngology surgeons. First, using a navigation system, a nasal endoscopic approach was utilized to access the maxillary sinus. An uncinectomy and antrostomy were performed, which revealed a sagging maxillary sinus ceiling, and the sinus was irrigated. A bacterial culture was taken from the extracted mucous. Later, a canthal-sparing transconjunctival approach was utilized to access the orbital floor in the subperiosteal plane. In order to prevent the spread of any potential infection from the sinus, the orbital floor was not opened. A Su-Por® regular right enophthalmos wedge surgical implant (24 × 33.5 × 7 mm) was used to correct the hypoglobus and enophthalmos. In the first few days after surgery, the patient reported mild diplopia in the frontal gaze, which resolved spontaneously. A maxillary mucous culture was positive for *Citrobacter freundii* and *Morganella morganii*; both were found sensitive to a short course of oral ciprofloxacin. The patient was discharged 1 day after the surgery. At examination 8 weeks postoperatively, the enophthalmos had resolved completely, and there was no diplopia or limitation of gaze (Fig. [3](#F3){ref-type="fig"}).

Discussion {#sec1_3}
==========

The SSS equally affects both genders, usually between the 3rd and 5th decades of life \[[@B4], [@B5]\]. Our patient had no ophthalmic history, no recent trauma or surgery, and no medical illness.

There are two leading theories for the pathogenesis of SSS. The "obstruction of outflow" theory posits that acquired obstruction of the maxillary infundibulum causes hypoventilation and accumulation of secretions. Once the secretions have reabsorbed, negative pressure in the sinus leads to inward retraction of the sinus walls, including the orbital floor, and bone resorption due to increased osteoclastic activity. Due to thinning and weakening of the orbital floor, the paucity of orbital support results in hypoglobus and enophthalmos \[[@B2], [@B4], [@B5], [@B6], [@B7], [@B8]\]. According to the second theory, known as the "mechanical" theory, the contraction and relaxation of masticatory muscles may cause aspiration of a closed maxillary antrum, leading to negative pressure within the sinus and collapse of its walls \[[@B4]\].

Our patient\'s complaint was mainly facial asymmetry, without any nasopharyngeal symptoms or pain. This concurs with other reports that showed that patients with SSS usually present in the ophthalmological clinic and complain of facial asymmetry, with little or no nasopharyngeal symptoms \[[@B6], [@B9]\]. The ophthalmic examination typically reveals unilateral, painless, hypoglobus (range 2--6 mm) and enophthalmos (range 2--5 mm), upper eyelid retraction, and deepening of the superior orbital sulcus \[[@B2]\]. As with our patient, visual acuity and ocular motility are usually preserved. Most patients do not complain of diplopia \[[@B5]\]. The name "silent" is derived from the painless course and the slow development \[[@B6]\]. Though rare, SSS can be bilateral \[[@B10]\] or accompanied with symptoms such as headache, facial pain, and post-nasal drip \[[@B11]\].

SSS is diagnosed clinically, though a high index of suspicion is required in some cases. SSS is confirmed with orbital and paranasal computed tomography scans, which are considered the gold standard \[[@B6]\]. Typical findings of SSS that appear in imaging include (1) maxillary sinus obstruction, usually by lateral retraction of the uncinate process, with apposition against the inferomedial aspect of the orbital wall and (2) enlargement of the middle meatus, with abnormal opacification of the maxillary sinus, accompanied by inward retraction and volume decrease. The orbital floor is retracted inferiorly to the sinus lumen in a "bow" shape, which results in increased orbital volume and inferior displacement of the globe and orbital content \[[@B5], [@B11], [@B12], [@B13]\].

Treatment of SSS is aimed at two main goals, sinusoidal and orbital. The sinusoidal goal is dilatation of the maxillary ostium to achieve sinus aeration and restore normal drainage. The orbital goal is reconstruction of the orbital floor to correct hypoglobus and enophthalmos. First, the maxillary ostium is dilated endoscopically by antrostomy and uncinectomy. Subsequently, using a transconjunctival or subciliary approach, an alloplastic or autogenous implant is inserted to stabilize the orbital floor. As in our patient, an image-guided navigation system can aid in the positioning of the endoscope and reducing the risk of orbital floor injury, which is lower than normal \[[@B5]\].

The timing and opting for orbital floor correction are a matter of debate. According to some reports, correction should be done in two stages. Aeration of the maxillary sinus sometimes suffices to improve enophthalmos and hypoglobus. Therefore, some argue for waiting a few months before addressing the orbit. Other advantages of this two-stage approach are avoidance of the risk of infection of the implant and of overcorrecting the globe position \[[@B5], [@B14]\]. Other data support a single-step correction, with the rationale of preventing complications of a second general anaesthesia and minimizing hospital stay \[[@B8]\]. We conducted a single-step procedure of endoscopic surgery and orbital reconstruction to minimize patient discomfort and with the aim of rapid rehabilitation. Even though sinus cultures were positive, there was no evidence of implant infection postoperatively during the follow-up period of 2 months, and recovery was complete and uneventful. A single-step correction using balloon sinuplasty technique for maxillary sinus aeration was recently reported \[[@B15]\].

Conclusion {#sec1_4}
==========

Concurring with other reports, the current patient presented in the ophthalmological clinic with SSS, and without any otolaryngological symptoms. SSS should be included in the differential diagnosis for facial asymmetry. Although the surgical stages for the repair of SSS can be separated, for the patient described, a successful multidisciplinary single-step procedure resulted in quick rehabilitation and excellent aesthetic results.
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![**a** Preoperative frontal view of the patient showing right-sided hypoglobus, upper eyelid retraction, and deepening of the superior orbital sulcus. **b** Preoperative worm\'s-eye view showing right-sided enophthalmos.](cop-0010-0095-g01){#F1}

![Coronal CT scan showing orbital floor bowing and maxillary sinus opacification.](cop-0010-0095-g02){#F2}

![Eight-week postoperative view. **a** Frontal view of the patient showing resolution of hypoglobus, upper eyelid retraction, and deepening of the superior orbital sulcus. **b** Worm\'s-eye view showing resolution of right-sided enophthalmos.](cop-0010-0095-g03){#F3}
